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Preface
This volume consists of papers in constructive mathematics and constructive analysis and commemorates the birthday
of Nikolai Alexandrovich Shanin, who was born on May 25, 1919. Professor Shanin is one of the creators and leaders of
the Russian School of constructivism founded by A.A. Markov. Since 1955 N.A. Shanin has been head of the school of
mathematical logic and theory of algorithms in St. Petersburg (Leningrad). Numerous former students and collaborators
of N.A. Shanin, as well as their successors work in universities and research centers worldwide.
Beginning in 1956, Professor Shanin has been developing an apparatus for the constructive treatment of computability
problems in functional analysis. He pointed out that most pertinent notions can be defined using completions of suitable
simple metric spaces like rational numbers or step functions. This formed the basis for many further investigations.
Professor Shanin was one of the forerunners in the area of automated deduction. He founded a group at the Leningrad
Branch of the Steklov Mathematical Institute that developed one of the first automated deduction programs. Deductions
produced by this program were optimized according to specific criteria, e.g., those being natural for a human being.
Professor Shanin’s ideas led to the development of S.Yu. Maslov’s inverse method for predicate logic and its computer
implementations.
Another important area of research for Shanin’s group was general computability theory, which culminated in the
solution of Hilbert’s Tenth Problem and groundbreaking work on the complexity of proofs.
Shanin’s work after 1980 has been devoted to special methods of justifying statements of constructive mathematics. It
concentrates on situations in which a given statement S, having logically complicated structure, has a ‘‘majorant’’ S ′ such
that S ′ is finitistically provable and a proof of the implication S → S ′ is simple in a suitable sense.
For all of us, andmany others, Nikolai Alexandrovich Shanin has always been a paragon of dignity, even through themost
difficult times, and of true devotion to science.
Included among the papers in this volume is ‘‘Some Theorems on the Algorithmic Approach to Probability Theory
and Information Theory’’—a translation from the Russian of Leonid Levin’s Ph.D. dissertation of 1971 prepared under the
supervision of A.N. Kolmogorov. This dissertation was lauded by all reviewers but the author, Leonid Levin, was nonetheless
denied his Ph.D. This paper is followed by N.A. Shanin’s positive report which was written in 1972 despite strong political
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pressure. In 1979, Leonid Levin received a Ph.D. from MIT for a different dissertation. The editors strongly believe, for
scientific and historical reasons, that publication of this material is warranted.
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